We study the relationship between gatekeeping on one hand and costs as well as efficiency on the other hand. We do this with special focus on the relative amount of general practitioners in the system when compared with all practitioners. Finally, the efficiency assessments were analyzed with regression techniques to examine if gatekeeping and/or the ratio of GPs to all practitioners was associated with efficiency. Point estimates indicate that total costs tend to be lower in systems where GPs act as gatekeepers. However, efficiency is slightly lower where gatekeeping exists. Neither of these results is statistically significant at the 95% confidence level. There is also indication that the efficiency of a gatekeeping system increases with increased amount of GPs. When GPs are over 30% of practitioners, gatekeeping countries have more efficient health care systems than their counterparts. Consistent with other studies, we estimate income elasticity of health care demand to be 1.12, suggesting that those societies consider health care to be a luxury good.
Health care is usually the most expensive sector of each nation's government spending and is growing. Therefore, it is important to utilize the factors of production as well as possible. Gatekeeping is one of the tools that have been suggested for this purpose. [1] [2] [3] A correlation between strong primary care and greater efficiency in the health care system has been demonstrated to some extent. Wealth of nations or the total number of health personnel have limited effect there, while the organization of health care services is more influential. 4 It has been suggested that to achieve increased efficiency and lower costs, it is important to take into account all the characteristics of primary care, and looking at gatekeeping alone is not enough. 5 Education and training of GPs, nurses, and other health care workers, as well as collaboration in teams is also important. 6 To shed light on this issue, we use data from OECD to answer the following research questions: (1) Is gatekeeping in health care related to total costs and/or efficiency within health care systems? (b) Is the ratio of GPs to all practitioners associated with total costs and/or efficiency in health care systems? (c) Does the interplay between gatekeeping and the ratio of GPs to all practitioners matter in terms of total costs and/or efficiency?
Over the last decades, frontier analysis has been a prevalent method for assessing the efficiency of health care
systems. Several versions exist, but broadly the method is divided into stochastic frontier analysis and data envelopment analysis (DEA). DEA is the chosen method here. The majority of previous studies explore the USA context and show more often than not that gatekeeping decreases the costs of health care. 7, 8 However, they also show that gatekeeping leads to lower use of health care services. 9 These results therefore raise questions about the efficiency of gatekeeping, which has not been inspected correspondingly and most often without definite results. 10 In recent decades, the trend within the OECD has been to strengthen and increase access regulation in health care. Usually, people can choose between practitioners whether a gatekeeping system is in place or not. It is argued that a well laid out gatekeeping system can increase efficiency through changes in people's behaviour. In
Belgium, France and Germany, people are encouraged to consult a GP first by a payment system in which they pay less for specialists by having a referral from a GP. It is unclear if such an arrangement leads to savings in the long run. 11 Regression analysis has been the most common method of assessing the most important factors that affect costs in health care service. Cross-sectional and panel-data studies have shown a strong connection between health care costs per capita and gross national income (GDP). [12] [13] [14] A cross-sectional study carried out by Newhouse 15 showed that over 90% of variation in health care costs could be explained by the variation in GDP per capita. Income elasticity of demand proved to be 1.35. According to that, health care costs grow faster than GDP and also decline more rapidly than other expenditures during recessions, which indicates that health care is a luxury good. Multiple earlier studies have been performed on the causes of health care costs within the OECD countries but fewer outside the organization. The research that Xu et aloutpatient costs increased significantly slower in countries with gatekeeping than without it. However, significant differences were not found in the total health care costs.
Macinko, Starfield and Shi 18 showed in their study among 19 OECD countries that strong primary care was negatively related to general and premature death. Also, there was a negative correlation with mortality from cardiovascular diseases as well as lung diseases (asthma, emphysema, bronchitis, and pneumonia). These results lead to the conclusion that strong primary care, with a good organization and continuity in services, was related to better public health.
Kringos et al 19 did an analysis with data from 27 countries within the European Union that also included Iceland, Norway, Switzerland, and Turkey, collected in 2009 to 2010. In particular, the association between strong primary care and various elements of health care in the nations was examined. Indicators of strong primary care were structure, accessibility, continuity, coordination, and comprehensiveness. Gatekeeping was one of the factors that were used to assess a good coordination. In assessing continuity of service, the doctor-patient relationship was considered an important factor and also that the patient was registered with a primary-care doctor. The main results were that a strong primary care is associated with better general health and lower unnecessary hospitalizations.
In a study using DEA, efficiency in health care between 24 OECD countries was compared. 20 One take away was that countries where primary-care physicians acted as gatekeepers were more efficient than the countries without gatekeeping.
Hadad et al 21 used DEA to measure health care efficiency in the OECD countries. Life expectancy at birth and infant survival rates were the outputs, but health care costs per capita along with other variables were the inputs.
They conclude that gatekeeping is connected with lower efficiency. A study carried out by de Cos and MoralBenito 22 on health systems' efficiency in the OECD countries, with data from 29 of them that spanned 1997 to 2009, showed a positive correlation between efficiency and cost control of the authorities, but a negative connection between efficiency and the strength of gatekeeping within the systems.
Even though considerable research has been carried out on OECD data regarding health care costs, fewer studies have been done to evaluate efficiency in that sector. Furthermore, we have no knowledge of earlier research that includes all the 34 OECD nations, as this one does. This study investigates costs and efficiency with a special focus on gatekeeping, as well as the ratio of GPs to all practitioners within the OECD nations. We also explore how the GPs' ratio affects the efficiency of gatekeeping systems.
A gatekeeping system involves restrictions on patients' choices. The reason for such restrictions is that steering of patients to less expensive options in the health care system would lead to a better use of resources. More expensive options that could subsequently be used would however be based on the evaluation of a primary-care physician.
Directing people to primary-care physicians as the first option may be done through gatekeeping, but the relative supply of primary-care physicians can also play a role, regardless of formal institutional barriers to specialists or other type of care. Thus, we need to examine the formal management of patients (gatekeeping) as well as the informal part (relative supply of GPs vs other physicians) in context.
Baicker and Chandra 23 found in their comparison of quality of care received by Medicare beneficiaries across the United States that states with a greater proportion of general practitioners had lower spending and used more effective care than those with a greater proportion of specialists. The states with higher Medicare spending had lower quality care.
gatekeeping system in that period. It should be noted that the four countries that joined the organization in 2010, Chile, Estonia, Israel, and Slovenia, are included in the study. Data for these nations are available for all 10 years of the research and are treated the same way as for the other counties in OECD. All the other countries had become members before 2002. Missing values were replaced with the one closest in time for that specific nation. There is precedence for such an imputation in previous similar studies. 18 The study is broadly divided into two sections: Firstly, there is an assessment, with regression analysis, of a connection between gatekeeping and health care costs. Models were evaluated for two dependent variables; on one hand, health care costs per capita, purchasing power parity (ppp) adjusted, that in previous studies has been the most common criterion, and on the other hand, health care costs as a percentage of GDP. In the same way, but separately, a connection between the ratio of GPs to all practitioners and health care costs was evaluated. In all cases, total costs in health care were assessed, including investment. Secondly, efficiency was assessed using DEA in two sections, (1) with health care costs per capita (ppp) as an input, and (2) with health care costs as a percentage of GDP. When efficiency in each nation had been evaluated, the correlation with the explanatory variables, gatekeeping, and ratio of GPs to all practitioners was examined by regression analysis.
| HEALTH CARE COSTS
The main explanatory variables in the analysis of health care costs were gatekeeping (dichotomous) and the ratio of GPs to all practitioners (continuous). Eighteen nations have an effective gatekeeping in their health care systems while 16 do not. To be considered a nation with gatekeeping, the system needs, according to our definition, to be strict and effective. As an example of the contrary, the United States has gatekeeping present in certain managedcare systems, but they are in a minority in the country as a whole. 29 Another example is France where there is an optional gatekeeping system. Patients pay less for specialist service if they have a reference from their GP. A few of the specialities are exempt from the system. 25 It is easy to circumvent this arrangement, and therefore France is not included with countries that have a dominant gatekeeping system. Chile also falls in the second group in Table 1 , as a dual health system is operative in the country. Wealthy patients can bypass the public system where gatekeeping exists. The private system is strong in the country and is exempt from gatekeeping. All inhabitants of Chile can seek acute service without a reference. 27 In Israel, there are four non-profit health plans that people can choose between.
One of them (Clalit Health Services) has a market share of about 50%, and there the family doctors have a gatekeeping role towards non-hospital specialists while practitioners in the other health plans do not. Furthermore, in the Clalit plan, five specialities are exempt from the gatekeeping system. 26 Therefore, gatekeeping is not universal in Israel's health care system, and thus it is placed in the group of nations without gatekeeping in our study.
GPs ratio to all practitioners is used as a measure of the strength of primary care in each country. 30 In Japan, general practice is not defined as a speciality but most common that doctors in other specialities process family medicine. 25 Therefore, the proportion of GPs in Japan is defined 0% in the analysis. Within the OECD, the highest ratio of
GPs is in Ireland, on average about 77.6% for the period 2002 to 2011. 24 A total of 11 explanatory variables were tested in the models, although they were not all used simultaneously.
They are outlined in Table 2 , together with the response variables. The table also shows the number of values that had to be imputed for each variable. All told, 13.3% of the values in the health care costs analysis had to be imputed.
In the main models, however, only 3.3% of the values were imputed, mostly for the variable "RatioGPs". This should not be a serious problem because the ratio of GPs is not expected to change significantly between years, and imputations are based on the closest time point. Due to insufficient information in the OECD database for the variable "Out-of-pocket payments", data from The World Bank were used in that case.
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For the variable "Obesity", data from Nation Master were used along with data from the OECD, which proved to be insufficient for the analysis on its own. Obesity is defined as body mass index (BMI) over 30. For the following nations, measured values were used for this variable: Japan, Luxembourg, Mexico, New Zealand, South Korea, United
Kingdom, and the United States. For other nations, values were used under self-assessment according to the available data. 24, 32 Because of this defect in the variable, models that included it were adjusted. A binary variable was added to these models in the regression analysis.
The basic variables, gatekeeping and ratio of GPs, are in the main models. Additionally, an interaction between these variables was analyzed. Control variables in the main models in analysis of health care costs were selected in accordance with the factors that have been important in earlier studies. The strongest influential factor is considered to be GDP per capita. As shown in Table 3 , there is a significant difference in the mean value of this variable, depending on the institutional structure of the health care systems, with countries without gatekeeping being on average wealthier than their counterparts.
Also, it is appropriate to adjust for the age distribution. The effect of the age distribution on health care costs has been controversial for a long time. In their study on the connection between aging and health care costs, Zweifel et al 33 came to the conclusion that increasing mean age would have a much smaller impact on the increase in health care costs than was previously thought. However, a more important factor would be the costs that occur in the last years of the life span. In previous studies, most commonly, variables for the ratio of the youngest and the oldest generations are used, under 15 years on one hand and 65 years and older on the other hand, which are generally positively correlated with health care costs. 13, 34 We follow that tradition, since values for those parameters are in the OECD's database.
Several additional parameters were selected where differential distribution between the nations would be expected depending on the existence of a gatekeeping system. They were added to the main models stepwise. These are variables for lifestyle, out-of-pocket payments and inequality. In the case of evaluation of lifestyle, the variables ratio of obesity, ratio of smoking, and alcohol consumption were added simultaneously to the analysis. As shown in Table 3 , the lifestyle measures are significantly different by gatekeeping status. The Gini coefficient was used to measure inequality. There is no significant difference in the Gini coefficient by whether countries have a gatekeeping system or not.
Analysis of health care costs was made with help of the software IBM SPSS Statistics 20. In the study, repeated measures within each country are not independent of one another and the error term is not assumed to be randomly distributed (homoscedasticity). Therefore, regression analysis with cluster robust standard errors was used, clustered on each country. 35, 36 Since some of the variables did not fulfill the criteria of a normal distribution, the natural logarithm of those was calculated. The variables that met these criteria were allowed to stay unchanged in the equations The difference between means of the explanatory variables with and without gatekeeping ***P < 0.01. **P < 0.05.
*P < 0.10.
with the exception of "Old64years", in line with other variables in the main models and to get an elasticity coefficient for that variable.
Analysis of health care costs was done using two different dependent variables: health care costs per capita and health care costs as a percentage of GDP. Those models were tested with (1) gatekeeping as an independent variable, (2) the ratio of GPs as an independent variable, as well as (3) with both variables included. Elasticity coefficients are based on results from regressions with both of those main independent variables included. The regressions control for ln(GDPcap), ln(Young15y), ln(Old64y), and time trend (Year) as continuous variables. In addition, the models were evaluated with an interaction term between gatekeeping and the ratio of GPs to all practitioners.
Other factors that might be unequally distributed between nations, depending on the existence of a gatekeeping system, were considered. Sensitivity of the results to out-of-pocket payments (OOP) across countries was examined.
As gatekeeping can possibly influence people's lifestyle choices, robustness was also considered with respect to the prevalence of alcohol and tobacco consumption, as well as obesity. The presence or not of a gatekeeping system can be confounded by the political ideology within that country. For example, politically left-leaning nations could be more positive to service management in health care. Therefore, the model was also tested separately by including the Gini coefficient as a measure of inequality.
| EFFICIENCY
In assessing the efficiency in health care, DEA was used. The nations having the best combination of inputs to outputs become a benchmark for the other nations. 3 This non-parametric and non-stochastic evaluation measures the relative efficiency of the countries being compared on the scale 0 to 1. The OECD countries with the best performance get a score of 1 and are considered to be efficient but those with a lower rating are inefficient, the more so as the number is lower. The inefficiency is therefore measured as a proportion of the best practices in the sample.
The efficient units form an envelope around the inefficient ones. However, it is rarely the best possible efficiency, but an approach to that frontier. The method is a linear programming methodology, and the data are totally determinant for the analysis. DEA can be used even though no functional form of production or costs exists. Another main advantage of the method is that you can use multiple inputs and outputs simultaneously. Shortcomings should however be mentioned. DEA is very sensitive to outlier observations that can bias the outcome. No error term is included in the analysis, and coincidences are not assumed. All deviation from the efficient frontier is expected to be due to inefficiency. 21, 37 This should be kept in mind when interpreting the results.
The more inputs and outputs that are in the analysis, the less difference will be between the countries that are being measured, and an increasing number of them will become efficient. For quality results, it is important that inputs and outputs are selected in such a way that they reflect the factors being measured. Technical efficiency in DEA for each country is defined as the ratio of the weighted sum of outputs divided by the weighted sum of inputs.
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In this study, two models were used in evaluation of efficiency. The same outputs, a total of six, were used in each case. There is one input in both models, health care costs per capita in the first (analysis 1), and health care costs as a percentage of GDP in the second (analysis 2).
The use of total costs in health care systems as an input is common in earlier studies. 22 The selection of outputs is based on factors that measure efficiency of health care systems in the long term and have been used in previous studies. Commonly used variables are life expectancy at birth and infant mortality. 21, 38, 39 Attempts have been made to assess other health-quality and quality-of-life information, and in this study, we decided to use the variable "good health" as a proxy for general health. Results of earlier studies have shown that self-rated health is heavily correlated with people's general well-being, that it is an independent prognostic factor and indicates the onset of sickliness. 40 In addition, mortality from the disease categories that have the highest mortality rates are used as outputs; they are circulatory diseases (heart and brain) and cancer. The sixth output is mortality due to respiratory diseases. These are pneumonia, influenza, asthma, and chronic obstructive pulmonary disease. 24 All variables were inserted into the models as they appeared in the data. There is one input in each model as discussed above. In four of the six outputs, low values are desirable. Overall, 9.7% of the values for outputs had to be imputed because of missing data. The main points concerning the variables are presented in Table 4 .
The software MaxDea Pro 6.4 was used for the DEA. It uses the Malmquist-index to process the panel data.
Radial measure was used in the analysis of efficiency, generalized return to scale was assumed, and generalized priority, non-oriented. 41, 42 Finally, the results of the DEA were analyzed with reference to gatekeeping and the ratio of GPs of all practitioners, as well as an interaction between these variables. That was done by regression analysis with cluster robust standard errors as in the analysis of health care costs.
5 | RESULTS
| Analysis of health care costs
The results of the model where the dependent variable is health care costs per capita are presented in Table 5 .
The explanatory variable, ln(GDPcap), is highly correlated with the response variable (P = 0.000). The elasticity coefficient is 1.118, and according to this, health care is a luxury good. When GDP per capita increases by 1%, the health care costs in an OECD nation increase by 1.12% on average, given that the controls of the model remain unchanged.
The ratio of the population over 64 years of age also has a statistically significant coefficient of 0.665 (P = 0.025).
When the proportion of people in that age category increases by 1%, the health care costs increase by 0.67% on average, according to these results. Other coefficients are not statistically significant in the model at the 95% confidence limits, although the coefficient for people younger than 15 years of age is measured with considerable precision as well (P = 0.055). The explanatory power of the model as a whole is high with an R-square of 0.89. The analysis shows that the variable ln(GDPcap) plays the largest role in explaining health care costs per capita. As shown in Table 5 , the coefficients for gatekeeping and the ratio of GPs to all practitioners are not statistically significant. The coefficient is slightly positive for the ratio of GPs but negative for gatekeeping. Those point estimates, if anything, indicate that an increased ratio of GPs pushes health care costs slightly upwards, but if gatekeeping is in place the costs are lower.
An interaction between gatekeeping and the ratio of GPs was tested but proved not to have a statistically significant connection with health care costs per capita. When the variable RatioGPs was taken out of the basic model, the significance of other coefficients was unchanged. When the variable Gatekeeping was taken out, the only difference was that the coefficient for ln(Young15y) became statistically significant at the 95% confidence level. Table 5 also includes results of the analysis of health care costs when potential mediator variables have been added to the main model. They are OOP, the lifestyle variables Obesity, Smoke, and Alcohol that were tested together, and finally Gini. The coefficients on these variables were in no case statistically significant, nor did their inclusion substantially change the estimates of the explanatory variables of interest.
The results of the model for analysis, where the dependent variable is health care costs as a proportion of GDP, are shown in Table 6 . Only the coefficient for the variable ln(Old64y) is statistically significant (P = 0.024) at the 95% confidence level. It means that when the ratio of people older than 64 years in an OECD country increases by 1%, the health care costs as a percentage of GDP increase by 0.54% on average. The coefficient for the variable ln(GDPcap) is not statistically significant (P = 0.132). Interaction between the variables Gatekeeping and RatioGPs was not found to exist. At the 90% confidence level, the coefficient for the variable ln(Young15y) becomes significant in the main model (P = 0.088).
The additional variables ln(OOP) and ln(Gini) were put into the main model separately. The coefficients for these were both statistically insignificant, and they did not change the significance of other coefficients in the model either.
Therefore, these variables do not seem to have a mediator effect in the model. From the results, a trend to lower total costs of health care with increasing out-of-pocket expenditure can be deducted. This is in accordance with previous studies. 14 Also, there is a trend to higher costs in the OECD nations health care systems with an increasing Gini coefficient, meaning a rising inequality.
When the lifestyle variables are analyzed, there is a trend to higher health care costs with increasing obesity.
However, costs seem to decrease slightly with increased smoking on one hand and alcohol consumption on the other hand. It can presumably be explained by the lower life expectancy for smokers and alcoholics, which saves health care costs that would otherwise occur in the later years. It should however be noted that various external effects can be caused by alcohol and smoking, for example mental and physical damage that outsiders can suffer as a result of this consumption. Obesity can cause a variety of chronic diseases that people can live with for a long time but can cause high costs in the health care system. 43, 44 Interestingly, the coefficient for Gatekeeping becomes statistically significant at the 90% level (P = 0.085), when the dependent variable is ln(HcostGDP) and the lifestyle variables have been adjusted for. The same is true for ln(GDPcap) (P = 0.080). This can be interpreted so that when the GDP increases by 1%, the health care costs as a percentage of GDP increase by 0.2% on average, when holding lifestyles constant. How gatekeeping and lifestyles may be intertwined is not clear. Possibly, gatekeeping causes changes in people's lifestyles that outweigh the changes in health care costs.
However, it may also be that countries with different lifestyles and cultures differ in their likelihood of adopting a gatekeeping system. Similarly, one can conclude that the health care costs as a percentage of GDP are on average about 0.1% lower if gatekeeping is in place, compared with the nations that do not have that form of cost control.
| Analysis of efficiency
As shown in Table 7 Netherlands also score low as an example. Some OECD nations with a relatively low GDP have the efficiency score 1.
An example of this is Estonia that, as shown in Table 4 , has the lowest life expectancy and the highest mortality of cardiovascular diseases. Another example is Turkey with the highest infant mortality. Here, low costs outweigh the performance within the health service. Nations like the United States, which spend much on health care, have a low efficiency score because the performance does not increase in proportion to the expenditures. The average efficiency for all the nations and all 10 years was 0.785 in analysis 1, compared with 0.856 in analysis 2.
Results of the DEA were evaluated further with respect to gatekeeping and the ratio of GPs. Regression analysis with cluster robust standard errors was used to examine if the variables Gatekeeping and RatioGPs were correlated with efficiency in health care. An interaction between the variables was also evaluated. As before, the analysis was done in two parts, one with data where the input was health care costs per capita (analysis 1) and the other where the input was health care costs as a percentage of GDP (analysis 2). The models were tested with a time trend included, and the results are shown in Table 8 .
The first analysis suggests that gatekeeping is negatively correlated with efficiency in health care (P = 0.488) and that the ratio of GPs is positively associated with efficiency (P = 0.278), although in neither case a significant difference was found at the 95% confidence level. When an interaction between these variables is evaluated, a positive non-significant correlation with efficiency in health care is found (P = 0.186). The time variable "Year" indicates that for each additional year of the study, efficiency in health care within the OECD countries decreases by 0.011 on average.
In the second analysis, we get similar results when the main effects of the variables on efficiency are evaluated.
Gatekeeping is negatively correlated with efficiency (P = 0.376), but an increasing ratio of GPs is positively correlated (P = 0.146), although in neither case a statistically significant effect exists. However, analysis 2 shows a statistically significant interaction between the variables, where the positive effect of an increasing ratio of GPs seems to be conditional of gatekeeping being in place (P = 0.006). This relationship is shown in Figure 1 . Without a gatekeeping system, an increasing ratio of GPs is not correlated with efficiency (slope zero). The equation is
When gatekeeping exists, this is equivalent to
The first term corresponds to the point of intersection with the y-axis and the second with the slope of the line in This shows that a nation with a gatekeeping system has in efficiency reached the nations without gatekeeping when GPs are 29.71% of all practitioners. Therein lies the intersection of the lines in Figure 1 . With a rising proportion of GPs, the efficiency increases up to 45.71% of all practitioners, when efficiency has reached its maximum of one.
In the first analysis (with health care costs per capita as an input), the intersection of the lines would have been at 34.4% ratio of GPs and the maximum efficiency at 56.5% if based only on the point estimates. However, it should be kept in mind that those coefficients were not statistically different from zero.
| DISCUSSION AND CONCLUSIONS
Although we do not find statistically significant overall results on the relationship between gatekeeping and health care costs or efficiency per se, nor statistically significant results on the relationship between the ratio of GPs to all doctors and health care costs or efficiency, some true nuanced relationships may be masked in the simplest regressions. Specifically, it can be concluded that in countries with gatekeeping there is a significant correlation between the proportion of GPs and efficiency in the health care system. Here, an interaction exists between gatekeeping and the ratio of GPs. Increasing efficiency with a rising proportion of GPs is conditional on gatekeeping being in place.
When the proportion has reached 29.71% the efficiency becomes greater than in the countries that do not have such a system. In nations without a gatekeeping system, efficiency in health care is independent on the ratio of GPs according to the results.
The income elasticity of demand for health care is over 1, or 1.12 in this study. That is in line with multiple previous studies and can be interpreted so that health care authorities and/or their voters consider this service as a luxury good. Here, the dependent variable is total costs per capita in the OECD nations' health care systems that are largely driven by national and municipal governments. Out-of-pocket payments are low because of public-health insurance and much lower than in most other industries. The elasticity coefficient therefore applies to the society as a whole more than individuals or households, where the elasticity is close to zero, according to previous studies.
Here moral hazard plays a role. Because of insurance, people consume more of and more expensive health care service than they would have done uninsured. We can say that in terms of nations, health care service is a luxury good, but looking at individuals the service is a necessity. 45, 46 The OECD country that runs the far most expensive health care service is the United States. In 2011, the purchasing power adjusted health care costs per capita was $8483 according to the OECD health data. Switzerland came FIGURE 1 Average efficiency with and without gatekeeping as a function of ratio GPs closest with $5671, about one-third lower. The United States also had the highest costs as a percentage of GDP, about 17%, and was followed by the Netherlands with 12.1%. Probable explanations for these high costs compared with other OECD countries are higher prices of health care service and medicines. Access to expensive radiological examinations is relatively easy, such as computerized tomography and magnetic resonance imaging. Also, the prevalence of obesity is highest in the United States among the OECD nations. The price of health care service is higher, partly due to competition for highly qualified labour from other well-paid professions, for example in the legal and business sectors. Also, the health-insurance system in the United States is multiplex, and thus there are many buyers of health care services. The supply side of health care in the United States therefore has market power in excess of demand as opposed to the other OECD countries, most of which have greater price and service management. Often, within the OECD, only a few or a single buyer of the health care service is available (monopsony) and the demand side then in power. 47, 48 Despite these high costs, the performance of the health care system in the United States is not significantly better than the average in other OECD nations. Therefore, the country's efficiency in health care
service becomes low as shown in the results. However, in this comparison, the USA has shown among the best results in cancer treatments. 48 Several countries with low health care costs come out as efficient even though their performance in terms of mortality and life expectancy is worse than in more affluent nations. In this context, we can mention Estonia, Mexico, and Turkey.
Earlier studies have suggested that a gatekeeping system alone and without other measures is often not sufficient to lower costs and increase the effectiveness of health care systems. One must take advantage of all the benefits of the primary care simultaneously for success. 5, 6 Among findings in this study, one is that improved efficiency in gatekeeping health care systems is achieved only if the ratio of GPs to all practitioners is at least 29% to 30%. Therefore, the ratio of GPs to all practitioners may be considered desirable criteria for an application of gatekeeping. In this group of nations, efficiency increases with a rising proportion of GPs up to 45% to 46% where it reaches the peak of one.
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